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Grazed pastures in Japan historically have been used for animal production with little thought given to bio-
diversity, despite many endangered species depending on this habitat. Pasturing has both positive biodiversity 
and negative productivity impacts as a result of gaps in the distribution of vegetation caused by cattle activities. 
We therefore attempted to predict plant species diversity and changes in productivity from simulations of cattle 
activities at three pastures with different vegetation communities. We simulated three ground types (spatial pro-
portion of grazed land, bare ground, and undisturbed areas) in three pastures and recorded the percentage cover 
of each plant within plots. We recalculated these community data by varying the sampling probabilities and sam-
pling numbers, which provided us with species diversity indices at multiple scales. We also investigated dry mass 
and forage qualities by chemical analysis. For an improved pasture and partially improved semi-natural pasture, 
our models predicted that plant diversity increased as a saturating function of the proportion of bare ground and 
grazed area to the undisturbed area, but our models also showed exponential curves in the semi-natural pasture, 
irrespective of scale. Productivity (dry mass × forage quality) was comparable between undisturbed and grazed 
plots, except in semi-natural pasture. Forage samples on bare ground plots had the lowest productivity across all 
pastures. From the predicted effects of cattle pasturing on both biodiversity and productivity, maintaining a small 
proportion of bare ground (20-30%) in the improved pasture coinciding with extensive grazing (70-80%) is a 
more practical application.
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